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XXXIL Experiments to invejilgate the Variation of hoed Meat. 
By James Six, Efq. ; communicated by the Rev.^ Fraacb^ 
Woliaftoiij, LL.B. F. R. S. 




Read June lo^ 1-784. 

EING deflrous of inveftigating tEe uariatibn of local 
heat, I made the following experimenrs* 
On the 4th of September,^ ^7^h T priced thermometers in 
three different ftations ; one on the top^ of the high tower of 
Canterbury Cathedral^ about 220 feet from the ground; ano- 
ther at the bottom of the fame tower^ at about no feet ; 
and a third in my own garden *^ not more than fix feet from 
the ground. They were all carefully expofed to the open air 
in a lliady northern afped ; the lo weft was as little liable to be 
affeded by the lefledion of the fun% rays as the elevation 
would permit, the feeond ftill lefs, and the higheft not at zlL 
They continued unremoved in their jfeveral places^ where I 
vifited them daily for the fpace of three weeks, and minuted 
down the greateft degree of heat and cold that happened each 
day and night in. their relpedive ftations +* 

* This garden is iltuate sot far from the Cathedral, at the extremity of the 
buildings on the north iide of the city.-; 

f The thermometers here made \ife of were con{lra6led to fliew the o-reatell 
degree of heat and cold which happened in the obferver's abfence (defcribed PhiL 
Tranf. YoU LXXIL part L)^ which rendered them particularly convenient on this 
occafion. They had himg together for fome jime^ and fsidom differed half a 
degree from each other. 
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By thefe obfervatioosit appears^feeTablel. that, not wlthftand- 
ing fome kregularities, the heat of the days at the loweft ftatiou 
always exceeded tliat at the middle, and ftiil more the heat at the 
upper ftation. As in many inftances the higher regions of the 
atmoiphere have been found to be colder than the lower, and' 
the thermometer in the garden was more liable to be heated by 
the reflection of the fun's rays from the earth than the upper 
ones, a difference of this kind might have been expeded* But 
I was greatly furprifed to find the cold of the night at 
the loweft, not only equal to, but, very frequently, ex- 
ceeding the cold at the higher ftations. As I wlihed to know, 
whether thefe variations would continue the fame in the win* 
ter, when the weather was colder; and whether a thermo* 
meter, placed at fome diftance from the city, having an eleva- 
tion equal to that on the top of the Cathedral tower, would 
agree with it; on the 19th of December, 1783, I difpofed 
the three thermometers in the following manner : one in my 
garden 1 one on the top of the high tower, as before ; and the 
third on the top of St. Thomas's Hill, about a mile diflant 
from the city, where, at fifteen feet from the ground, it was 
nearly level with that on the Cathedral tower. Table II* con- 
tains the obfervations that were then made *• The weather 
at this time proving cold, favoured the experiment ; : and I now 
found the feveral thermometers nearly agreeing with each other 
in the day-time : but in the night, the cold at the lower fta- 
tion exceeded the cold at the higher ones rather more than it 
did' in the month of September, when., the weather was 
waiymei^. 

'^ The few omilldHS k this Table were occafionecl By tht fevcrity of the colcj 
preventing my attending at a proper time tlie theraiQmetcrsj which were at a 
coniiderabic diftance from each, other* 
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At the time of taking thefe tliermometrical obfer^ationSj I 
likewife ii0ted the different difpofitions of the atmofphere in 
other refpefts : fuch as the preffure^ moiflure, and drjnefs of 
the air; force and dire^ion of the winds ; quantity of rain ; 
whether the appearances of the fky were clear or cloudj, &c. 
as I apprehended the local variation of the thermometers might, 
in a certain degree, correspond with fome particular change m 
the flate of the atmofphere. 

The event anfwered my expe£lation in a lingular manner 
in refped to the nofturnal variation ; for it generally happened, 
that when the fky was dark and cloudy, whatever was the con* 
dition of the atmoiphere with relation to the other particulars 
above enumerated, the thermometers agreed pretty nearly with 
each other ; but, on the contrary, w^henever the Iky became 
clear, the cold of the night at the loweft ftation in the garden 
conftantly exceeded the cold at the top of the Cathedral tower, 
where the inftrument was placed 220 feet from the ground, 
entirely expofed to the open air, wind, dews, and rain, in 
a fhady northern afpeft. 

The local variations in the day-time feemed to be regulated 
by the general degree of heat only, without being affe€ted by 
any other particular difpofition of the atmofphere, or the clear- 
nefs or cloudynefs of the fky, as the no£lurnal variations were. 
In the month of September, when the glafles rofe from 60'' to 
70"^, the heat at the lower ftation conftantly exceeded the heat 
at the upper ftation ; and in fome meafure proportionally, as 
the weather was hotter *. In December and January, when 

* Astlie heat at the lower flation exceeded the heat at the- upper ones^ when 
the weather was hot ; and equally fo, whenever the Iky was cloudy^ as well as 
when it was clear ; it appears, that the glafs at the lower Hation was not mate- 
rially afte£led by the refleaion of the fun's rays from the carthj as at irH I 
apprehended it would be. 

from 
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from below 30^ they feldom rofe to 40®, the local variation 10 
the day-time nearly ceafed, or was found in very fm all degrees, 
inclining fometimes one way, fometimes the other. 

That the elearnefs of the Iky fhould contri.bi.ite to the eool- 
laefs of the air in the night, is not at all furprifingj but that, 
whenever the Iky becomes clear, the cold fhould feem to arifefrom; 
the earthj and be found in the gteateft degree, as long as it con- 
tinues clear, in the loweft iituation, feems a little extraordinary :: 
this, however, appeared to be the cafe, both in the warmer as well 
as in the colder weather, during the whole time thefe obfervations 
were taken, and remarkably fo on the following days. On the 
firft of January the weather was cold, the iky cloudy, the glaffes 
in the night were at 20"", and in the day at 3 4"" : the wind^ 
which had been at S.E. the day before, changed in the evening: 
to S. and brought on a thaw. On the fecoiid of January 
clouds and mifly rain darkened the fky all day 1 the wind 
blew brilkly atS.W..;: the glaiTes in the night were at 32^1, in 
the day at 40^. On the third of January the clouds and rain 
continued,, the weather o;rowing ftill warmer; wind at S.Wa. 
by S. ; the glaffes in the night were at 36^, in the day at 45®|» 
Thefe three days the weather graduaily became warmer ; and^, 
while the Iky remained darkened by cloud's, all th€ glalTes iii^ 
their feveral ftations nearly agreed with each other. About 
noon, on the third of January, the Iky becoming clear, the 
air grew cooler ; and going into my garden, about eight o'clock: 
in the evening, I perceived the furface of the ground, which, 
had been wet by the rain in the forenoon, began to be frozen.. 
Looking immediately at the thermometer, I faw the mercury at 
33''| ; and obferving a piece of wet linen hanging near the 
glafs, not five feet from the ground, I took it into my hand^, 
and found it not in the leafl frozen i by which, it appearedi 

tna£ 
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that the degree of cold which had frozen the furface of the 

ground^ had not then afcended to the glafs, nor to the linen^ 

and confequently had not been communicated to the air five or 

fix feet above the earth. The next day I found, as 1 expefted^ 

a confiderable local variation ; the index for the cold of the 

Bight in the garden being at 32^3 that on the hill being 

at 35''l5 and that on the top of the tower at o^fl ^^ 

Probably the weather did not continue clear the whole 

night ; if it had^ it is likely the degrees of cold would have 

been found proportionally greater at every ftation* On the 

morning of the 4th there fell a mifty rain, which continued 

only till noon, when the Iky became clear again, and con« 

tinued fo till the 7th ; during which time the nodurnal heights 

of the thermometers differed confiderably from each other | 

but on the iky*s becoming cloudy, the local variation ceafed. 

^hermometrical ohfervations, iiiade under the lame cir- 
cumftances in refpe£t to the feafon of the year, place, and 
fituationf? may probably be liable to fimilar local varia-' 

* It is remarkable, that the thermometer on St, Thomases hill did not vary 
fo much from that in the garden, as that did which was on the Cathedral tower, 
although thefe two elevated glaifes were within three feet of a perfe6l level with 
each other ; the variations, however, as often as they happened, inclined the 
fame way. The reafon of this might probably be^ that although the glafs on the 
hill was at an equal altitude with that on the tower, in refpe6l to the ground on 
'which the Cathedral .ftands s yet the former w^as only 15 feet, while the latter 
was 220 feet from the ground* 

f Situation in regard to hill or valley. The valley in which Canterbury ftands 
is at that place about a mile in breadth, opening to the N.E. | the hills on either 
fide do not rife .very fudden, nor very high i the river Stour, divided into brancheSj 
palTes through the city, and, about fourteen miles below, empties itfelf into the 
fea, which waflies the coafl from t\it NN,V»^. round by the E» to the S* 1 diflant 
from the city at different places from fix to fixteen mile«» 

2 tioiis 



tions : to thofe who make tlietrii the refult of thefe experiments 
may be of fome ufe. If convenient opportunity offered, I 
fhould be glad, by the affiftance of friends, to try the local 
difference of heat and cold in more diflant, as well as mora 
elevated, fituations* 

By experiments of this kind it may poffibly in fome mea* 
fure be found, how far evaporations from the earth, at certain 
times, or vapours afcending, defcending, or meeting, in dif- 
ferent parts of the atmofphere, may increafe or diminifli the 
heat of the air in thofe places: or whether different degrees 
of heat and cold (fubje£t however to change) may not be found 
in different ftrata of air, or vapour, floating in different parts 
of the atmofphere ; or in what degree and propor4:ion, the cold 
increafes at different altitudes and in different feafons of the 
year : whether the cold, which is known to be very intenfe in 
the fummer time on the tops of high mountains, receives a 
proportional increafe, or be not lefs fubje£t to variety by the 
return of winter and fummer^ night and day, than what we 
experience in the plains below* 

March lo, 1 7840 J A M E S S I X* 
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TABLE I. 

The-greateft daily variation of heat and cold in the atrhofphere, frdiii the 4t'h to the '24th 

* » « 

1783, taken from three different ftatlons, and' compared together. One therftldnieter 
tower in Canterbury, 220 feet from the^ground } another at 'the bottom of the fame t6\Ver, 
third in a garden, about fix feet from the grourtd. N. B. The nO(Jtarilal clegrees 6f cold b( 
night immediately preceding the day to the drite df which'they are placed. 
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TABLE 
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The grcatcft daily varktion ef heat and cold in the atmofpherc from the 20th of December, 
8th of January, 1784, taken from three different ftatious, and compared together. Or 
placed on a tovver in Canterbury, 220 feet from the ground ; another on a hill, a mile 1 
the fame level with that on the tower ; a third in a garden, about fix feet from the groun( 
noduriiai degrees of cold belong to the night immediately preceding the day to the 
they are placed* 
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car; little wind at N.E. cvrc- 
md Hill; bar. 30. i. 
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and clofe ; very dark all day ;] 
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TABLE I. 
The giMIcfl diily varkhon of liatandcold In ihe atmorpTiete, from Ife +ih 10 rhe 24ih of Sspiembcr, 
17EJ. Iikin fioin three illDcrcilt ftailQns, aad* compiired togelhsr. One therfndnuter plKsJ on 1 
tower in Conlerbury, iiofect from chsgioiihJ i atioihir ariHfe bottom of ihefana tower, no; sniJ a 
third ill 1 garden, about fii fat from the grourtd. N. B. Ths nii£lUrHil duress of cold belong v> xV, 
night immtdiately preceding die day to the date of which lliEy afs plMcd. 
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TABLE II, 
The grtaMll diily variii'KJii ef lint and cold in the itrnofphnc from tlic 20!h of Dtccoil.tr, ijSj, to iV 
Slh of January, 1784, lakcn f.om chtct diffbreiit ftaMiis, and compareJ logeihcr. One rhcrraomucc 
placed ffli 1 tou-tt, in Ciiiterbuiy, im fwt ftom tht ground ; inother on a hilL, 1 mile difisiit, l>ui on 
tlie fnine level with th» on tlie tower; athird in Igirdcn, about fil feet from llic gmund. N. B. The 
uoflumal Jegreea of Cold belong to the niglic iEUmediucly preceding the d,iy tu ihc Jj[c 0/ i^'liich 
the; are pkced. 
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